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Methyl Parathion  Monitoring in Sutter  County 

This report  presents the  results  of  field  application  monitooi 
carathion in Sutter  Countv.  The  results  are  based on samDles 

ng of methyl 
collected  and 

inalyzed by the  Air  ResouFces  Board (ARB) staff  using  ARB'dtveloped 
rmpling/analysis  methods. The results  have  been  reviewed 5y the  staff  and 
ire believed to be accurate  within  the  limits  of  the  methods- However, d a t a  
nay  have  been  affected by variables  which  were  not  apparent during t he  
monitoring,  such as proximity o f  samplers  to  the  plume  after  application of 
the pesticide. 
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State  of  California 
Air  Resources  Board 

Methyl Parathion  Monitoring in Sutter  County 

I. INTRODUCTION 

At  the  request of the  California  Department of Food a-d Agriculture 

Identification  Branch,  the  ARB  Engineering  Evzluation Branch (EEE) 
(CDFA) and the  Air  Resources  Board (ARB) Toxic  Air  Contaminant 

Sutter  County  during  the  month  of  May 1989. 
conducted  source impacted ambient  monitoring  for  methyl  parathion in 

A set o f  ambient  samplers  were  stragically  plzced  upwind  and  downwind of 
2 flooded  rice field to  monitor  ambient  levels of methyl  parathion 
before,  during and after its application  to tt,e field. This  study  was a 
coordinated  effort  between  ARB  staff and perscnnel  from CDFA. The ARB'S 
ronitoring  program  was  conducted in response  to Sectim 14022(c) of the 
Food and  Agricultural  Code,  which  requires  the ARB to  document  the  level 
of  airborne  emissions  of  pesticides  when  requested by CEFA. 

11. PESTICIDE  DESCRIPTION 

Methyl parathion is an  organophosphate  insecticide  widely  used in 
agriculture  because of its high  pesticidal  activity  and  relatively  low 

with  application  levels  ranging  from 114 to 2 lbs.1acre depending  upon 
persistence in the  environment. It is used on a large variety of crops 

the  type  of crop. 

Methyl parathion is toxic if swallowed,  inhaled,  or  adsorbed  through the 
skin. Because of its toxicity, it is a  restricted  material  and  may  only 
be  applied  under  permit  and use conditions  adcinistered by  the local 
county  agricultural  commissioner.  Regulatory  procedures requsre  users  to 
file pesticide use  reports with the  county  whenever  Kathy1  parathion is 

other  counties, provides the  basis  of  the  annual  stat5wide  Pesticide  Use 
applied.  This  information,  along  with the  pesticide use  reports  filed in 

Report (PUR). 

111. SC.,YPLING LOCATIONS 

3ased  on  site  specific  parameters  supplied  by  the ARB the  sampling  site 
-'as chosen by Steve  Protine  of  the  Sutter  County  Agricultural 
Co,missioner's  Office.  Factors  considered  were;  location, 
accessibility,  isolation  from  other  fields  being spra:;ed at  the same time 
2nd cooperaticn of the  grower. 
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passing  measured  quantities of ambient  air through  XAD-2 r e s i n  tubes. 
The  sampling  method used during this study (see Appendix A )  required 

Any  methyl  parathion  present in the  sampled  ambient  air i s  captured  by 
the XAD adsorbent  ccntained in the  tubes.  Subsequent ta  sampling,  the 
resin  tubes  were  transported in an iced container  to  the L . 2 3 ' ~  Northern 
Laboratory  Branch in Sacramento  for  sample  recovery arid ,analysis (See 
Appendix E.) 

Sampling  trains  designed  to  operate  for 7 2  hours  after  ipplication  were 
set  up  at  the  three  sampling  sites  identified in Figure 1 o f  this  report. 
The  sampling  sites  were  designed  to be (approximately); 15 yards upwind. 
15 yards  downwind  and 150 yards  downwind of the field. Duplicate (co- 
located)  samples  were  taken  at  each  sampling site. An  on-site 
meteorological  station  measured  wind  direction and speed  to  determine 
upwindldownwind  sampling  locations  with  respect to the  fjeld. 

Sampling  was planned for a 72 hour period that  included;  one  background 

pesticide  application and six  samples  taken  after  the  application (see 
sample  taken  before  pesticide  application,  one  sample  taken  during 

attached  protocol,  Appendix  A,  for  sampling schedule.) 

Each  sample  train  consisted of: a  portable  sampling b o x ,  teflon  tubing, 
stainless  steel  fittings,  train  support, 12 VDC battery a;nd two XAD-.2 
tubes  each  with its own  pump  and  rotometer. A diagram aJ-f the  sampling 
train is shown in Figure 2 .  Each resin  tube  was  prepared for use  by 
breaking  off  each  sealed  glass end and then  immediately  inserting  the 
tube  into a Teflon  fitting. The resin  tube  was  oriented, in the sampling 
train according to a  small  arrow  printed  on  the  side of each  tube 
indicating  the  direction of flow.  Covers  were  wrapped around  the  tube t o  
protect  the  adsorbent  from  exposure to sunlight. 

The  sample  pump  was  started  and  the  flow  adjusted  with a flow meter  and 
metering  valve  to an indicated  reading of 1.5 liters  per  minute (lpm). A 
leak check  was  performed  by  blocking  off  the  sample  inlet. The  sampling 
train  would  be  determined  to be leak-free if the indicat.cd flow  dropped 
to zero.  Upon  completion of a successful leak check, the flaw rate was 
rechecked  and  recorded  along  with  date,  time,  and  site  7,ocation. 

At the end of  each  sampling period the  final indicated flow  rate  and  the 
"stop"  date and time  were  recorded.  The  two  XAD-2  resin  tubes  were  then 
removed  from  the  sample  train, end caps  installed on  both  ends,  and 
identification  labels  affixed  to  each  resin tube. Each tube  was  then 
placed in a culture  tube  with a screw  cap and stored with  ice  in a 
covered  chest  until  the  tubes  were  delivered  to  the  ARB'S  Northern 
Laboratory  Branch  for  analysis. 

All rotometers  were  calibrated with a  bubble  meter  prior  to use in the 
field and rechecked after the test. 
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i t  
I .  ANALYTICAL METHOD= 

All samples  were  analyzed  by  the A R B ' S  Northern L2bore:cry Erznch, using 
Method  ADDL003,  Nethod for the  Determination of S e l e c t i d  OrcaFoahosohate 
Pesticides in Anbient  Air (see Appendix C.) Khen  the  exposec YAD-2 
sorbant  tubes  arrived  at  the  laboratory,  they  uere  frczen  cntil  desorbed 

was  injected into a gas chromatograph  with a 30m x 0 . 2 i m  i-d. CS-5 fused 
with 2 ml of  isooctane/acetone ( 8 0 / 2 0  v/v). An aliquot of thzt  solution 

silica  capillary  column and a thermionic  specific  detector. 

VI. RESULTS 

The  results  of this test  are  shown in Table 1, SAMPLE CGI!CENTFATIONS. 
Table 2, METEOROLOGICAL DATA and Table 3 ,  NORTHERN M 0 R A T O R Y  BRANCH 
QUALITY ASSURANCE DATA. The  data  for  Table 2 was obtained  frcm  the ARB 

meteorological  data  for  the  first  twenty-four  hours is based cn  the on- 
Pleasant  Grove  Station and an  on site  meteorological stat ion.  The 

determined by the  Pleasant  Grove  Station  has been converted  from  knots to 
site  station; latter data is from  the  Pleasant  Grove  Staticn. h'ind speed 

miles per hour. 

As  indicated in SAMPLING METHODOLOGY,  the  samplers  were  designed to be 
upwind,  downwind  and  approximately 150 yards  downwind from the fie'ld. 
Prior  to  the  application  the  wind  was light and variable;  therefore  the 

This  resulted in the  second  downwind  sampler  (designated S-2) to be 
samplers  were  set  up based on  prevailing  wind  patterns (.north to south}. 

practical  spot  to  the  desired 150 yards downwind. During  the  application 
placed  approximately 250 yards  south  of  the  field;  this  being the closest 

remained  light and variable;  this  makes  differentiating upwinc' from 
and for  several  hours  afterward (through samples 4N and 4 s )  tke wind 

downwind impossible. Before  collecting  samples 5, 6 and 7 the  wind 
shifted and came  strongly  out of the south. This resulted  in  samples 5N. 
6N and 7N actually  being  the  downwind  samples  for  these  periots.  Because 
of  another  wind  shift  sample 8s was  then  the  downwind  sample. 

The  background  samples (lN, 1s and 1s-2) all were be1o.d the detection 
limit as expected.  Significant  levels  were  found  durizg  the aplication 
and  for  fifteen  hours  afterward.  After  fifteen  hours 2 1 1  results  were 
below  the  five ppt level, if detected at all. 
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T A B L E  1 S A M P L E   C O N C E N T R A T I O N S  

R e D l i c a t e   S a m D l e g  W i n d  

S A M P L E  I D #  $1  [pot!(') #2 [ D p t ) ( ' )  direction(') s o e e d  ( m o h l  

1 N  
1 s  ( b a c k g r o u n d )  

( 1 5 . 8   ( 1 5 . 8  

1 s - 2  
( 1 6 . 0   ( 1 6 . 0  
( 2 0 . 9  ( 2 0 . 9  

2N 5 0 . 9  4 4 . 5  ~~~~ 

2s ( a p p l .  + 1  h r )  2 1 . 3  
2s-2 ( 1 6 . 5  

1 4 . 2  
( 1 6 . 5  

3N 
3 s   ( 1 - 3  h r )  

4 N  ( 3 - 7  h r )  4 s  

5 N  ( 7 - 1 5  h r )  5s 

2; ( 1 5 - 2 4  h r )  

7 N  ( 2 4 - 4 8  h r )  7 s  

i t  ( 4 8 - 7 2  h r )  

3 0 . 4  
8 . 4  

( 3 . 2  
6 . 5  

4 . 8  
0 . 8  

S E  

1 2 . 0   1 8 . 0  
1 8 . 5   1 8 . 5  

2 9 . 0  
9 . 6  1 2 . 9  

2 2 . 6  

2 7 . 9  
1 0 . 1  

( 3 . 2  
6 . 5  

( 0 . 8  
3 . 2  

2 .  3 ( 3 )  d 3 )  
3 . 2   2 . 3  N 

S W  

W 

W 

S 

S 

S 

0 2  

0 4  

0 4  

0 4  

0 8  

1 5  

1 4  

07 

N = n o r t h  o f  t h e  f i e l d  a b o u t  20 y a r d s .  
S = s o u t h  o f  t h e  f i e l d  a b o u t  2 0  y a r d s .  
S-2 = s o u t h  o f  t h e  f i e l d  a b o u t  250 y a r d s .  

< = i n d i c a t e s   t h a t   t h e   l e v e l   w a s   b e l o w   d e t e c t a b l e   l i m i t s .  

(l) p p t  = p a r t s   p e r   t r i l l   i o n  ( v / v )  

V a l u e s   v a r y   b e c a u s e   o f   d i f f e r e n c e s   i n   t h e   v o l u m e   s a m p l e d .  

d i r e c t i o n  = w i n d   i s   c o m i n g   f r o m  

( 3 )  T h e s e   v a l u e s   a r e   m i n i m u m s   b e c a u s e   t h e   p u m p   b a t t e r y   h a d   r u n  
d o w n   a n d   t o t a l   v o l u m e   s a m p l e d   w a s   l e s s .  



TABLE 2 METEOROLOGICAL  DATA 

Format: XX Y Y  
XX = wind  direction 
Y Y  = wind  speed ( rnph)  

m .  Hour 

0100 
0200 
0300 
0400 
0500 
0600 
0700 
0800 
0900 
1000 
1100 
1200 
1300 
1400 
1500 
1600 
1700 
1800 
1900 
2000 
2100 
2200 
2300 
2400 

s 09 S 14 

-- SW 16 NW 05 
. .  

-- SW 15 NW 08 

NW 10 
SW 17 NW 08 

NW 08 
w 02 SW 24 NW 07 

M J L - -  

W 03 ( 4 )  SW 23 N 07 
S 05 ' ' SW 23 ( 7 )  N 07 (8 )  
S 05 s 2 1  NE 08 
S 06 S 17 N 07 
S 07 (5 )  S 18 
S 06 S 15 

NW 06 
NW 03 

SE 07 SE 15 N 03 

p a v  19 
N 02 
NW R8 
NW 07 
N 06 
NW 06 
NW 06 
N 05 (8 )  
N 09 
N 10 . 
N 08 
N 08 

u N 05 

-.- 

( ) indicates  sample  number  being  taken  during  that  interval. 

Source:  Air  Resources  Board  Pleasant  Grove  Station - is89 and on 
site  meteorological  station. 
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TABLE 3 NORTHERN  LABORATORY  BRANCH  QUALITY  ASSURANCE DATA 

Results  of t4ethvl Parathion  Soiking 

SAMPLE  UGlSAMPLE  SAMPLE  UGISNJPLE 

SA t1 x 
SB tl ** 0.22 

1.66 SA t2 * 
SB $2 ** 0.24 

1.46 

* NLB spiked  sample: Nominal amount = 1.50 ug/sa..ple 
** NLB spiked  sample: Nominal amount = 0.20 ug/sa.:lpae 

Recoverv  and  Storaoe  Data  for Methvl Parathfom. 

(1) RECOVERY  AFTER , ,  
ON. UG RECOVERY. UG 14 DAYS, UG 

0.20 0 .22  2 0.031 0.20 & 0.028 
0.57 2 0.047 0.61 L 0.066: 0.60 

1 .oo 1.03 0.088 0.97 2 0.106, 
~ 

(l)All recoveries  are  calculated  from  duplicate  analyses o f  th ree  
spiked  tubes  at  each  concentration. 

Sarnolino Efflclencv and Conversion St udv for  Methvl Parathion 

.CONCENTRATION. UG RECOVERY. UG(2) 
0.20 
1.00 

(‘)A11 recoveries  are based  on duplicate  analyses  cf  three sgiked 
tubes  at  each  concentration.  One  tube per each  concentration 
was  sampled  at  the NLB laboratory  site  for 23 hrs at a f low 
rate  of 2 literslmin,  then analyzed. 

. .  

0.18 5 0.028 
1.05 2 0.120 
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TABLE 4 S A M P L E  D A T A  

DuDlicateq * 
SamDle ua/Samole 

Sampling Sampling 
time ( h r . 1  yolume  (liter1 

1 N  < .02 
1s < .02 
1s-2 < .02 
2N .08 
2s  .03 
2s-2 < . 0 2  
3N 
3s 

.02 

4N 
.03 
.03 

4 s  .09 
5 N  .36 
5s . 1 0  
6N 
6 s  < . 0 2  

.04 

7N  .12 

8N 
7s  .02 

.05 
8s .07 

<.02  1.23 
c.02  1.22 
< .02 
.07  1.53 

.93 

.02 
c.02 

1.37 
1.18 

.03 

.03 
1.62 
1.58 

.04 

.07 
3.03 
3.02 

.33 

.12 
11.53 
11.55 

< .02 
.04 

6.00 
5.98 

< .02 
.08  24.33 

.06  21.05 
24.28 

.05  21.52 

* to  convert  to  volume: 

110.7 
109.8 

137.7 
83.7 

123.3 
106.2 
145.8 
142.2 
272.7 
271.8 

1037.7 
1039.5 
538.2 
540.0 

2189.7 
2185.2 
1894.5 
1936.8 





I 

1 
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Appendix A 

Sampling Protocol 



Append ix  A 

S t a t e   o f   C a l i f o r n i a  

M E M O R A N D U M  

To : James  Behrmann,  Manager  Date : A p r i l  12, 1989 
T o x i c s   P r o g r a m   S u p p o r t   S e c t i o n  

S u b j e c t  : M e t h y l   P a r a t h i o n  
S a m p l i n g   P l a n  

Peter   Ouchida,   Manager  
T e s t i n g   S e c t i o n  

From : A i r  Resources  Board 

Don F i t z e l l   o f  my s t a f f   v i 1 1   b e   s a m p l i n g  f o r  m e t h y l   p a r a t h i o n  
a t  a f i e l d   a p p l i c a t i o n   i n  May 1989.  (A s p e c i f i c   d a t e   a n d   F i e l d  t o  be 
s a m p l e d   h a s   y e t   t o   b e   d e t e r m i n e d . )   C o l l o c a t e d   s a m p l e r s  w i l l  be 
s t a t i o n e d   a b o u t  15 meters  upwind  and  downwind o f  the  a p p l i c a t i o n   f i e l d  

f i e l d .  They will a l s o  be l o c a t e d  i n  accordance with US E P A   a m b i e n t  
and, i f  reasonab le ,   150  Oi- grea te r   me te rs   downwind  o f  t he  a p p l i c a t i o n  

m o n i t o r i n g   c r i t e r i a  (see T a b l e  1 a t t a c h e d ) .   A f t e r   t h e   a p p l l i c a t i o n ,  the 
s t a t i o n s  will not   be   moved  even i f  t h e r e  i s  a w i n d   c h a n g e .  

Samples will b e   c o l l e c t e d   a t   t h e  maximum f l o w   r a t e   o f  t he  
b a t t e r y   p o w e r e d  pumps up t o  a m a x i r u n   f l o w   o f  2 l i t e r s   p e r  minute 
( l p m ) .   ( A   p r o c e d u r e   f o r   s a m p l i n g  a t  20 lpm o r   g r e a t e r  w i l l  n o t  be 
developed  by  May.)   The  samples will be c o l l e c t e d   b y   p a s s i m g   a m b i e n t  
air t h r o u g h  XAD-2 s a m p l i n g   t u b e s   w i t h   t h e  same l o t  numbers.. Dur ing 
s a m p l i n g   e a c h   r e s i n   t u b e  will b e   p r o t e c t e d   b y  a l i g h t   s h i e l d   a n d   r a i n  
s h i e l d .   T r i p l i c a t e   s a m p l e s  will be t a k e n  a t  e a c h   s i t e .   A f i t e r  
s a m p l i n g ,   t h e   r e s i n   t u b e  will be  cepped,  p laced i n  a c u l t u r e   t u b e   w i t h  
a s c r e w   c a p   a n d   s t o r e d   w i t h   i c e   i n  a c o v e r e d   i c e   c h e s t .  Whien a l l   o f  
t h e   s a m p l e s   a r e   c o l l e c t e d ,   d u p l i c a t e s   f r o m   e a c h   s i t e  will be s e n t   t o  
A R B ' S  N o r t h e r n   L a b o r a t o r y   B r a n c h   i n   S a c r a m e n t o  and t h e   r e m a . i n i n g  
r e p l i c a t e   f r o m   e a c h   s i t e  will b e   t r a n s p o r t e d   t o   t h e  ARB S o u t h e r n  
L a b o r a t o r y   B r a n c h   i n  El M o n t e   f o r   r e c o v e r y   a n d   a n a l y s i s .  



The  sampling  schedule  for all stations is z s  follows: 

Background  sample (1 hr.  sample 
prior to application). 

Application + 1 hr. after 
application  combined  sample. 

2 hr. sample  from 1 to 3 hours 
after  the  application. 

4 hr. sample  from 3 to 7 hours 
after  the  application. 

8 + hr. sample  from 7 to 15 
hours  after  the  application. 

9 + hr. sample  from 15 to 24 
hours  after  the  application. 

1st 24 hour  sample  starting a t  
the end of the 9 hr. sample. 

2nd 24 hour  sample  starting 24 hrs 
after the end of  the 9 hr. sample. 

"P- 
Irind. 

3 

3 

3 

3 

3 

3 

3 

3 

down- 
y&&- 

3 

3 

3 

3 

3 

3 

3 

3 

Si t .e  
150 yds 
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f r o m   D e p t .   o f   F o o d  and A g r i c u l t u r e   c o z c e r n i n g  24 h:,Jr and 14 d a y  
r e e n t r y   r e s t r i c t i o n s )  and t h e   s a m p l i n g   c r e w  i s  n o t   t r z i n e d  n c r  p a i d  t o  
w o r k   i n   h a z a r d o u s   a r e a s ,   t h e   a p p l i c a t i o n   s m p l e s  w'll b e   c s l l e c t e d   w h e n  
t h e   s a m p l i n g   t e a m   f e e l s  i t  i s  s a f e   t o   e n t e r   t h e  x E ? .  Tb,e 8 hr .  a n d / o r  
9 h r .   samp les  m a y   b e   e x t e n d e d   o r   c o m b i n e d   a t   t h e   d ' s c r e t i o r .   o f   t h e  
samp l ing   t eam i n  o r d e r   t o   e s t a b l i s h  a c o n v e n i e n t  t i x  f o r   c h a n g i n g  
s a m p l e   t u b e s .   D u r i n g   t h e   s h o r t e r   s a m p l i n g   p e r i o d s ,   w 3 e n   t k e   t e s t   c r e w  

r u n   o v e r   t i m e ,   a n d   t e m p e r a t u r e .  The ARB i s  c o n n e c r e d   b y   t e l e m e t r y  t o  
i s   o n s i t e ,  a p o r t a b l e   w e a t h e r   s t a t i o n  will r e c o r d  b in5  d i r e c t i o n .   w i n d  

m a n y   w e a t h e r   s t a t i o n s   a t   a i r p o r t s   t h r o u g h o u t   t h e   s i : t e .   T h i s   t e l e m e t r y  
s y s t e m   c a n   b e   u s e d   t o   p r o v i d e   s u p p l e m e n t a l   w i n d   d a i ?  2s needed.  

S i n c e   m s t h y l   p a r a t h i o n  i s  h i g h l y   t c x i c  (:?e a t t zc .* , id  xmo 

F o r   q u a l i t y   a s s u r a n c e ,   t h e   s a m p l i n g   t e a m . d i 1 1   c r e a t e   f i e l d  
b l a n k s   a t   t h e   r a t e   o f  1 p e r   s t a t i o n   p e r   d a y  o f  szm;li:g. Ft :he 

w i th  t h e   s a m p l i n g   t e a m .   T h e   l a b o r a t o r y  will d e t e r a . i n e   s p i k e   r e c o v e r i e s  
d i s c r e t i o n   o f   t h e   l a b o r a t o r y ,   s p i k e d   s a m p l e s  may be sent i r t o  t h e  f i e l d  

(3 r e p l i c a t e s   o f  3 c o n c e n t r a t i o n s ) ,   c o n v e r s i o n l c o 1 : e c t i o n   e f f i c i e n c y  (3 
r e p l i c a t e s   o f  2 c o n c e ~ t r a t i o n s ) ,  and s t o r a g e   s t a S i : i t y  (3 ,  r e p l i c a t e s  o f  
2 c o n c e n t r a t i o n s   a t  0 C ) .  

A l l  sqamples will b e   a n a l y z e d   a c c o r d i n g  io t h e   m e t h o d  
o u t l i n e d  i n  ADD L003. I n  a d d i t i o n ,   t h e   b r e a k d o w n   c s r v o u n d .   m e t h y l  
pa raoxon  will b e   a n a l y z e d   f o r   u n l e s s   u n f o r e s e e n   c o z o l i c a t i c n s   o c c u r .  

(445-0618) o r   D a v i d  Todd (323-2407) o f  my s t a f f .  

A t t a c h m e n t s  

C C :  Lynn  Baker  
Don F i t z e l l  
David  Todd 
Jim S h i k i y a  
Henry  Mano 

I f  t h e r e   a r e   a n y  comments o r   q u e s t i o n s ,   : a n t a c t  Can F i t z e l l  
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TABLE 1 

Pesticide  Monitor  Siting  Criteria  Summary 

The  following  probe  siting  criteria  apply  to  pesticide  monit.oring  and are 
summarized  from  the  EPA  ambient  monitoring  criteria (40 CF3 58) w h i c h  are  used 
by the ARB. 

Distance  From 
iieight Supporting  Structure 
Above (Me- 
,5round 
I:.!eters), ’ Vertical Horizontal  Qther  Soacfnu  Criteria 

2-15 1 1 1. Should be 20 ceters  from trees. 

2. Distance f r o m  sampler to 
obstacle,  such as buildings.  must 
be  at  least tvice the hei.ght t h e  
obstacle  protrudes above the 
sampler. 

3 .  Mus& have  unrestricted  air-flow 

4 .  Samplers  at  a  collocated site 

270 around scmpler. 

(duplicate f o r  quality assurance) 
should  be 2-4 meters apart. 
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Appendix E 

Northern  Laboratory  Branch  Results 
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Appendix B 

State  of  California 

M E M O R A N D U M  

To : George  Lew,  Chief  Date :May 25, 1989 

Monitoring  and Lab. Division 
Engineering  Evaluation  Branch 

Subject : Methyl  Parathion 

I S /  
Study  Results 

Through: Don  Crowe,  Chief 
Northern  Laboratory Branch 

/ S /  
From : Michael  Poore,  Laboratory  Services  Section, NLB 

This  memo  contains  the  report of the methyl 
parathion  analyses  of  the  XAD-2  resin  samples  recefved from. 
Don  Fitzell  on  5/16/89 and 5/19/89. The  data  from  those 
analyses  are  compiled in Table 1. The  data is re:prted as 

not  supplied  to  the laboratory. Two samples  for  each sample 
"Total  ug/sample" in that  sample locations  and  volumes were 

identification  were  supplied.  These  are  reported as #1 and 
#2; the  designations  are  assigned  by  the  laboratory f o r  
clarity  purposes  only.  The  two  samples  were n o t  individually 
identified  by  the  sampling personnel. 

Table 2 contains  the  required  recovery  and storage 
data  for  methyl parathion. Table 3 contains  the 
collection/conversion data. The  methyl  paraoxon  standard 
ordered  for  this  study  was  backlogged and has  not yet  been 
received.  When  the  standard i s  available,  the 
chromatographic  traces will be examined  for  the  presence of 
methyl  paraoxon, and an additional report will be issued. 
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IAmx 
RESULTS OF M E T H Y L  PARATHION 14ONITCRII:G P -  7$-...<F-, - - ”. - I ,,a 

SAMPLE UG/SAMPLE SAMPLE 
1N n”l 
1s #1 

(0.02 
(0.02 

1SA #1 (0.02 

1N $2 
1s n“2 
1SA X2 

2N #1 
2s #1 
2SA #1 
3N #1 
3s x1 
4N #? 
4 s  #1 
5N #1 
5s x1 
6N #1 
6 s  #i 
7N #l 
7s #1 
8N #1 
8s #1 
SA #l * 
SB #1 ** 

0.08 
0.03 
(0.02 

0.02 
0.03 
0.03 
0.09 
0.36 
0.10 
0.04 

(0 .02  
0.12 
0.02 
0.05 
0.07 

0.22 
1.66 

2N #2 
2s #2 
2SA # 2  
3N #2 
3s #2 
4N # 2  
4s #2 
5N x2 
5 s  n”2 
6N # 2  
6s W2 
7N #2 
7 s  #2 
8N #2 
8s #2 
SA  #2 * 
SB #2 ** 

-fo.o2 
c0.02 
0.07 
0.a2 

~ 0 . 0 2  
0.03 
0.03 

0.07 
0.33 
9.12 
0 .[54 

c0.02 
3.08 

c0.02 
.0.06 
0.05 
1.56 
0.24 

o .a4 

* NLB spiked sample: Nominal amount = 1.50 uglsample ** NLB spiked sample: Nominal amount = 0.20 ug / s m p l e  

IAELE-2 
RECOVERY AND STORAGE  DATA FOR METHYL PARATHION 

* 
CONCFNTRATION. UG 

RECOVERY AFTER 
RECOVERY,  UG 14 DAYS. Us 

0.20 0.22 5 0.031 0-20 2 0.028 
0.60 
1 .oo 

0.61 2 0.066 
0.37 f 0.106 

0.57 k 0.047 
1.03 2 0.088 

* All recoveries  are  calculated  from  duplicate enalyses of 
three  spiked  tubes at each  concentration. 

SAMPLING EFFICIENCY AND CONVERSION STUDY FOR MET3YL  TARATHION 
IAUE-3 

CONCFNTRATION. UG RECOVERY. U t  * 
0.20 0.18 2 0.028 
1.00 1.05 2 0.120 

* All recoveries  are based on duplicate  analyses ci three 

concentration  was  sampled at the NLB laboratory s i t e  f a r  24 
spiked  tubes  at  each  concentration.  One  tube per ezch 

hrs at  a f l o w  rate o f  2 liters/min,  then  analyzed. 

-17- 



Appendix C 

L a b o r a t o r y  Method ADDL003 
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Lopena l  x C 

1. 

2 .  

.,. 2 

kethod A W L 0 0 3  
Auyst 2 7 ,  1985 
Revision- P l i n .   D r a f t  2 
Approved; 2 
PzSe 1 o f  8 

HETEOD ADDL003 

METHOD FOR THE DETERt4,IMTION OF 
S E L E C T E D  ORGANOPHOSPPATE PESTICIDES IN AMBIEHT A I R  

Scooe 

This document  describes a me thod  f o r  t he  sampling and ana . ly s i s  o f  
parathion, methyl parathion,  paroxon,  malathion. and dfaz.inon a t  
concentrat ions  nomally found  in  ambient a i r .  The method was developed 
based on NIOSH, EPA a n d  t h e  Cal i fornia  Department of Foo6 and Agriculture 
pub1 i sh'ed methods. 

S u n a r y  of  Method 

After sampling using a lowvolute  system  comprising pomp, c o n t r o l l e r ,  
g l a s s   f i b e r   p r e - f i l t e r ,  and  purified XAD-2 absorbant trap, the   exposed  
f i l t e r  and absorbant  are  desorbed w i t h  2 .0  m i l l i l i t e r s  o f  80/20 . isoctane/ 
acetone  mixture. Two microl i ters   of  the e x t r a c t   a r e   i n j e c t e d  u s i n g  spli t-  

meter 08-5 c a p i l l a r y  column, thermionic  detector  (TSD), a.nd da ta  system. 
less  mode technique i n t o  a gas chromatographic  system  equipped with a 30 

The r e su l t an t  peaks a re   i den t i f i ed  by c h a r a c t e r i s t i c   r e t e n t i o n   t i m e s   a n d  
quantitated i n  reference  to  external sta.n-dards. The dderct i ty   of  a 
component may be  confirmed by use of a column with different: c h a r a c t e r i s -  
t i c s ,  a second  detector  system, or by GC/MS. 

I n t e r f e r e n c e s / L i m i t a t i o n s  

3.1 Components having  similar GC retention  t imes will i n t e r f e r e .   c a u s i n g  

I 

misident i f icat ion a n d / o r  erroneous q u a n t i t a t i o n .  

3 . 2  Extreme care  must be t aken  t o  insure t h a t  sample losses  do n o t  occur 
due t o   l e a k s   i n  the sampling  system  or t o  sample harncdling w i t h i n  the 
laboratory.  All  glassware must be thoroughly  clean&  to insure t h a t  
cross-contaminatton does n o t  occur between smples. S . m p 1 e s   a r e   t o  
be protected from sunl ight  d u r i n g  sampling a n d  s to rage .  

4.1 Varian Kodel 3300 Gas Chrcaatograpn  equipped w i t h  t h e r m i o n i c   d e t e c t o r  
(TSD)  and a Yista 402 D a t a  System. 

c\ -.. 
J. : - 

L . 2  D E - 5 '  fused  si l ica  capil lary  column, :9 lneters x 0 2 5 m r n  i . d . ,  1 am 
f i l m  thickness. 

4 . 3  Amber v i a l s ,  3 . 7  m l  capacity,  with  teflon-lined  septum caps. 
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:.4 

4.5 

4.6 

4 . 7  

4 .a 
4.9 

Sample a g i t a t o r  with  timer a n d  s z w l e  r a c k .  

Microl i ter   syr inges,  5-50 ~1 s izes .  

Low-volume sampler pump a n d  f l o w  control ler   capable  o f  main ta in ing  
preset   f low  ra tes  of 6 lpm over d 24  hour  period.  Sampling  system 
must have a n  accurate  tlmer system t o   c o n t r o l   s a p l i n g   i n t e r v a l   a n d  
t o  i nd ica t e   t o t a l  samplfng elapsed  time. 

Sampling  head  capable of conta,lning a 37 m g l a s s   f i b e r   f i l t e r  
i n - l i n e  w i t h  a 6" x 1/4"  absorption  tube  containing LAO-2 absorbant .  

G l a s s   f i b e r   f i l t e r s ,  37 am diameter.  type A / E ,  with t e f l o n   h o l d e r .  

Glass  absorption  tubes, 6" x 1 / 4 " ,  containing  purif ied XAD-2 

Absorbant must be demonstrated t o  be f r ee  of i n t e r f e r i n g   s u b s t a n c e s  
absorbant; 400 mg primary section, 200 mg secondary  section. 

by ana lys i s  of  unused absorbants (analyt ical   b lanks) .  

5. Reagents 

5.1 

5.2 

5.3 

80/20  iso-octane/acetone  desorbant  solvent: Mix 80 rnl pes t i . c ide  
grade fso-octane  (trimethyl  pentane) and  20 nll p e s t i c i d e   g r a d e  
acetone i n  a c lean  glass   bot t le  equipped w i t h  t e f lon - l ined  screw 
cap. CAUTION: F l a n a b l e  - DO HOT expose to   hea t   o r   ox id i ze r s .  

Stock  Standards:  Individual 1000 ug/rnl c e r t i f i e d   s t o c k   s t a n d a r d s  
containing  diarion,  parathion, methyl parathion,  malathion,  and 
paraoxon may be obtained from Nanogens, Inc. CAUTION: -Toxic - Use 
protect ive  gloves i n  h a n d l i n g  these materials.  

Working Standards:  Dilute 20 u l  o f  each stock s t anda rd  into 50/50 
isoctane/acetone  solvent and d i l u t e   t o  10.0 ml .  T h i s  co r re sponds   t o  
2.0 ug/ml standard. 

6. Instrurnent  Conditions 
9.3r 

Column: 30 m x p f m  l .d.  DB-5 fused s i l i c a   c a p i l l a r y  column 

Temperature - Injector:  250'C 
Detector: 300'C 
Oven: 50'C, i n i t i a l ,  hold for  1 n inute ,  ramp 2t 

50-~/min  t o  1 4 0 ' ~ / n i n ;  ramp a t  4 C/min t o  Z G O - C ,  
4 min h o l d  

F l o w  Rates:   Carrier - He, 50 cc/min a t  s p l i t t e r ,  0.5 n i n   s p l i t l e s s  h o l d ,  
ca r r i e r   ve loc i ty   a f t e r   sp l i t t e r   opens :  25  crn/sec 

Detector: T S O  - Range 11,  Attenuation x 3 2  
Hydrogen Flow:  4 . 5  C C / m i n  
Air Flow: 100 cc/min 
Heater: 3.4 amp 



;. Sanpl  e C o l l  ec ti o n  

7 . 1  Sampling f l o w  con t ro l l e r s  a n d  indicators must  be c a l f b r a t e d  b y  
t r a i n e d  personnel before  the u n i t  c a n  be i n s t a l l e d  i n  t h e   f i e l d .  The 
f low  ra te   cal ibrat ion must be  ver i f ied monthly a t  r h e   f l o w   r a t e  used 
f o r  sampling. 

7 . 2  The 37 rn glass f f b e r   f l l t e r  and  holder ,   as   received  f rom  the  labora-  
t o r y ,   i s  placed f n  the  sampling head  compartment.  The compartment ls 
then  assembled, t a k i n g  care  t h a t  the u n i t  i s  ccmplietely s e a l e d .  Tne 

contaminate  the f i l t e r   i t s e l f .  I f  any question o f  contaminat ion i s  
f i l t e r  holder may be handled, b u t  care must be taken  not  t o  touch or 

p r e s e n t . - t h e   f f l t e r  I s  dlscarded a n d  a new f i l t e r  is i n s t a l l e d .  

7.3 The sealed WID-2 absorbant t u b e  i s  prepared for uze by snapptng o f f  
the sealed  ends with the too l  provided. The open tube  i s  then placed 
i n  the sampling traln using 1/4' polyethylene tubing f i t t i n g s ,  making 
sure  that   the flow lndica tor  arrow  printed on  the Tube p o l n t s  i n  the 
di rec t ion  of the flow. The t u b f n g  f i t t i n g s  must be t i g h t e n e d  
su f f i c fen t ly  t o  insure the system is leak-free. 

7.4 Af te r  s t a r t i n g  the pump system,  the f l o w  must  be a d j u s t e d   t o  
approximately 6 lpm. The time,  indicated flow reading,  and. t h e  true 
flow  (read from the  cal ibrat ion  graph)  must be recorded. The f i l t e r  ' 
and absorbant t r ap  numbers must  be recorded. The e l a p s e d  time meter 
i s  r e s e t  t o  zero. The system i s  leak-checked by s e a l i n g  the sampler 
inlet  and insuring t h a t  the flow i s  zero. 

7.5 After  a 24 hour sampling period, the  indicated flaw and true flow 
rates must be recorded. The sampler system is d e a c t f v a t e d ,  t h e  
elapsed  time and ac tua l  time Is recorded, and the f i l t e r  and 
absorbant  tube removed.  The f i l t e r  a n d  cassette b o l d e r  i s  placed  

end caps  provided. The f i l t e r  a n d  t u b e  a re   immedia te ly   sen t   to  the 
in to  a plastic  shipping  container.  The tube i s  sea l ed   u s ing   t he  red 

laboratory with a l l  sampling  information and chain o f  custody.  

8. Instrument  Calibration  Procedure 

8.1 Before a standard  solution may be in jec ted ,  a system  blank must be 
analyzed.  Thls is done by injectfng 2.0 111 of W/20 $so-oc tane /  
acetone  solvent for analysis .  I f  the  subsequent analysis  i n d i c a t e s  
Interferences  or  contamination,  the  solvent must be r ep laced .  

8.2 A method b l a n k  must be analyzed  for  every 10 s a n p l e s .   T h i s   i s  done 
by randomly se lec t ing  a " b l a n k "  (unused) f i l t e r  and abso rban t  t u b e ,  
desorbing  (extract ing)   the  "blank"  f i l ter  a n d  abso rban t ,  and  
inject ing 2 .0  pl of the  resul tant   extract   in to  t h e  i n s t r u m e n t   f o r  
analysis .  I f  in terferences or C o n t a m i n a t i o n  i s   no ted ,   t he   sou rce  
must be found  a n d ,  i f   possible,   el iminated. 



e . 3  !ns t rument   ca l ibra t ion   i s  performed by inject ion s f  2.3 - 1  of  
2.0 u g / m l  mixed standard. The resu l tan t  ChrOiTEtC;ht7 t n d  c a l c u l a t e d  
concentrations must be inspected t o  insure  proper   integrat ion  and 
consistency  with  previous  analyses. The d a t a  i s   t hen   u sed  t o  
c s l ib ra t e   t he  method. The instrument d a t a  syste:. k i l l   c o t   a c c e p t  
u p d a t e d  response  factors  khich  are n o t  w l t h f n  10 p e r c e n t  of h i s t o r i c  
d a t a .  

8.4 I f  the   analyses   are   to  be made da i ly ,  a weekly a t ia lys i s   o f  three 
standards (2.0. 0.4, 0.08 ug/ml) must be  made t o  i n s u r e   ' h a t  the  
method exhibi ts   l inear   response.  I n  addition, 2 weekly "sp iked"  

must be faken through  the  entire  analytical  scheze. t o   i n s u r e   t h a t   t h e  
sample of 0.8 micrograms per  absorbant  tube of ir,d%vidual pesticides 

method i s  i n  control .  The resu l t s   o f   these   ana lyses   mus t  be  e n t e r e d  
on the method control   char ts .  

2 .  Analysis of Samples 

9 .1  

9 .2  

9.3 

9.4 

9 .5  

After  removal  of the g l a s s   f i b e r   f i l t e r  from the   t . e f lon  f i l t e r  ho lde r  
using  s ta inless   s teel   forceps,  the' f i l t e r  i s  c a r e f u l l y   r o l l e d   a n d  
placed  in a 3 . 7  ml v i a l .  The f i l t e r  must be forced into the bottom 
of the  vial  t o  insure  t h t  the  entire f i l t e r  i s  i n  c o n t a c t  wi,th t h e  
sol  vent. 

After removal of the red  end-caps from the absorbant   tube,  the t u b e  
i s  scored  using a g l a s s   c u t t e r  above the locat ion of t h e   r e t a i n e r  
spr ing.  Using the  tool  provided.  the tube i s  then broken   and   the  
re ta iner   spr ing  removed. The g l a s s  wool plug afid t h e  primary 
(400 mg) sect ion o f  % A D 2  i s  placed i n  a 3.7 n1 r f a l .   S i m f l a r l y .  the 
secondary  section (200 mg) of %AD-2 i s  placed i n  a second v ia l .  Make 
sure a l l  v ia l s   a re   p roper ly   ident i f ied .  

Place 2.0 ml desorbing  solvent (80/20) i n t o   t h e   v i a l s ; ,   c a p   . t i g h t l y ,  
a n d  place on vial  a g i t a t o r  f o r  45 minutes. 

After desorption, 2.0 p l  o f  each e x t r a c t   i s   i n j e c t e d   i n t o  the 
chromatographic  system  for  analysis. The d a t a  Generated from t h e  
g l a s s   f i b e r   f i l t e r   e x t r a c t  i s  recorded a s  ' f i l t e r2b le ' .  The combined 
resu l t s   a re   recorded   as   " to ta l" .  

The resul ts   are   recorded  in   microgrms/d and are c a l c u l a t e d   a s  
follows: 

u g / m l  (found) x 2 x 1000 
ug/m3 = average  flow ( 1 p m )  x time sampled tz lnurres)  

-22- 



:;. 2 
10.1 The  method sensf t ivf ty ,   p recfs ion .  and  accuracy a r e   o u t l i n e d  i n  

Table I .  The d a t a  was generated u s i n g  s t a n d a r d s ,  

!l. Desorption  Efflciencies and Sample S t a b i l i t y  

11.1 The primary  section of the W I D - 2  sampl f n g  tube was "sp jked"  w i t h  
10 I r l  o f  solutions  containing k n o w n  amounts o f  the  ffue organo-  
phosphate  pesticides o f  i n t e r e s t .  The tubes were t h e n   s e a l e d ,  
placed  in a re f r igera tor   for   s torage ,  and t e s t e d   a f t e r   i n t e r v a l s  t o  
t e s t   t h e   s t a b i l i t y  o f  the  materials on the sorbont.   Table 11. 
presents   the  resul ts  o f  t h i s  study. , Note that  t he  samples are  
s tab le   for   over  a period o f  two weeks. 

11.2 The primary  section of  the  XAD-2 sampling t u b e  was "spiked" w i t h  
10 p 1  of solutions  containing known amounts o f  t h e   f i v e   p e s t i c i d e s  
o f  i n t e r e s t .  The "spiked"  tubes were then  placed i n  the l o w  vlurne 
sampling  device and sampled a t  a flow ra te  of 7.5 Ipm f o r  d i f f e r i n g  
lengths  o f  time. B o t h  the primary and secondary sections o f  the 
sampling  tubes were desorbed and analyzed. The r e s u l t s  are 

' presented i n  Table 111. Note t h a t  a t  the sampling ra te  o f . 7 . 5  Ipm, 
the  breakthrough volume of a l l   the   pes t ic ides   t es ted  i s  greater 
than 14 m3. 



. . .. 

Table 1 

Conoound 

Diazinon 

Methyl P a r a t h i o n  

Paroxon 

Malathion 

Parathion ' 

Compound 

Diazinon 

Conc. 1 S.D.* Conc. 2 S.D. Cam. 3 S.O. HDL 
u g h 1  (percent )  ug/ml (percent )  ~g/pll  [percent )  ug/ml 

2.0  11.6 0.4 

2.0 2.3 0.4 

2.0 11 0.4 

2 .o 9.6 0.4 

2.0  8.3 0.4 

Correlat ion  Coeff ic ient  

0.998 

Methyl Parathion 0.99& 

Paroxon 0.997 

Malathion . -  0.997 

Parathion 0.998 

14 0.08 7 0.04 

8 Q.08 7 0.02 

12 (9.08 11 0.04 

10 8 -08 8 0.04 

8 0.08 9 0.02 

Slope Imtercept ( p g / m l l  

0.980 . 0,031 

0.988 0.016 

0.996  0.026 

0.991 0 -032 

1.003 -0.015 

. 
* 5 . 0 .  = Relative  Standard  Deviation 
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T a b l e  I 1  

ORGANO-PHOSPHATE PESTICIDE STABILITY STUDY 

S t o r a g e   T i m e ,  Hrs: 0 24 48 96 192 384 

Compound Amount   Recovered,  u g  ( P e r c e n t )  

9 i  a z i  non 1.68 (98) 1.60 (93) 1.70 (99) 1.58 (92 )  1.64 (95) 1.62 ( 9 4 )  

M e t h y l   P a r a t h i o n  1.45 (83) 1.42 (82) 1.50 (86)  1.40 ( 8 0 )  1.42 (82) 1.35 (78) 

Paroxon  1.42 (97) 1.40 (96) 1.48 (101) 1.38 ( 3 4 )  1.40 (Y6) 1.41 ( 9 6 )  

X a l a t h i o n  1.42 (91) 1.38 (88) 1.50 (96) 1.40 (9,O) 1.42 (91 )  1.48 I Y S )  

? a r P t h I o n  1,50 (88) 1.52 (89) 1.60 (94) 1.46 (86) 1.50 (88) 1.42 (84) 
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Table 111 

O R G X N O - P H O S P H A T E   P E S T ! C I D E   S A M P L I N G  hN0 E R E A K i t k R O U G H  STUDY 

14 

Comoound Amount Recovered, p g  (percent)  Primary/vg (percent)  Secondary 

Di a z i  non 1.60 ( 9 3 ) / 0  ( 0 )  1.66 (96)/U ( 0 )  1.56 /91)/0 (0)  1.92 /100)/0 (0) 

Methyl Parathion 1;47  (84)/0 (0) 1.55 (89)/0 (0) 1.44 (833/0 (0) 1.62 (93)/0 (0) 

Paroxon 1.40 ( 9 6 ) / 0  (0) 1.48 (101)/0 (0) 1.38 (943/0 (0) 1.50 (103)/0 (0,) 

Falathion 1.44 (93)/0 (0) 1.48 ( 9 5 ) / 0  (0) 1.40 (9Ql/O (0) 1.50 (961/0 (01 

P a r a t h i o n  1.52 ( 8 9 ) / 0  (0) 1.56 (92)/0 (0) 1.42 (84j/O (0) 1.56 (92)/0 (0) 

. 
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CHROMATOGRAPHIC  ANALYSIS OF ORGA;iOPHOS?E.AIE F E S T : C ; j E S  
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STANDARD: 1.0 ug/ml Mixed Standard 
CONDITIONS:, 06-5 Capillgry Column, 3 h ,  50 0 C(; K i n . j ,  SO°C/min 
t o  14OoC, 4 C/min  to  260 C(4 rnin.j; TSD, 3.1 A, Range i l ;  Helium 
c a r r i e r ,  26 cm/sec, splitless. 

1 .  Dfazinon 
2. Methyl Parathion 
3. Paroxon. 
4 .  Malathion 
5. Parathion 
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